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1 .0  PURPOSE 


The  purpose  of  the  work  being  done  under  this  contract 
(NObsr-64520}  Is  to  Investigate  and  develop  a heat  image 
tube  capable  of  presenting  a continuous  view  of  objects  near 
ambient  temperature  by  the  utilization  of  the  infra-red 
radiation  beyond  2 microns  emitted  by  such  objects. 


2.0  WORK  PROGRESS 


During  the  first  month  of  this  report  period  v/ork  on 
the  project  was  kept  to  an  absolute  minimum,  sufficient  only 
to  maintain  project  personnel,  since  the  monetary  appropri- 
ations had  not  yet  been  completed.  A number  of  thin  (O.lp, 
to  0.2m.)  AloOs  films  were  constructed  in  preparation  for 
more  extensive  target  investigations.  Experimental  tests 
were  made  of  Harris'  method  for  making  AI2O3  films,  and 
found  to  have  some  advantages  over  Strohmaicr's  method. 
However,  the  latter  method  is  still  being  used  as  the 
standard  technique  and  is  considered  to  be  the  best  at 
present. 

During  the  period  from  August  15th  to  September  15th,  a 
more  intensive  work  program  was  started  although,  of  course, 
the  limited  appropriations  for  this  year  Unit  the  personnel 
to  a maximum  of  two  full-time  engineers.  Emphasis  has  been 
placed  on  the  construction  of  composite  films,  with  evapo- 
rated thermo-res  1 stive  layers.  Ihe  primary  reason  for  this 
decision,  was  that,  so  far,  no  material  has  been  found  which 
satisfies  the  requirements  for  both  the  mechanical  film  sup- 
port and  the  sensitive  layer.  Also  it  is  felt  that  an 
evaporated  layer  can  be  made  much  more  uniform  in  thickness, 
less  subject  to  surface  imperfections,  and  more  adaptable  to 
special  treatments  to  improve  the  thermo-resistive  proper  tie 

In  addition  an  effort  is  being  made  to  find  a method  of 
measuring  the  resolving  power  of  present  films,  which  arc  so 
thin  that  the  optical  system  is  probably  limiting  the  reso- 
lution obtained  during  test. 


3,0  FILM  TESTS 

A.  Al^Oj  + Cr 


A simple  film  of  this  construction  was  built  and 
tested  chiefly  to  confirm  earlier  results  and  to  serve  as  a 
comparison  reference  to  other  films.  As  expected,  Al^O^  as 
a thermo-res Istlve  element,  is  unsatisfactory  due  to  polari- 
zation, burn- In  effects,  and  general  instability. 
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B. 


A con^>oslte  film  of  this  type  was  tested  and  found 
to  hold  considerable  promise,  A certain  amount  of  pattern 
burn-ln  was  noted,  but  polarization  and  raster  burn  was 
negligible.  Sensitivity  was  fair-to-good,  about  100-150° 
threshold  (sec  definition  below), 

C.  Cr  + Sb^S^  (multiple) 


Two  special  films  were  constructed  using  variable 
thicknesses  of  both  Cr  and  Sb^S^  in  an  effort  to  find,  if 
possible,  optimum  conditions.  The  results  show  that  the  Cr 
must  be  heavier  than  about  500  ohms/square  and  the  SbpSv  at 
least  3 interference  orders  thick  in  order  to  get  satisfactory 
electron  scan  operation.  Thinner  layers  of  Cr  show  a very 
much  Increased  number  of  spots  under  scan,  probably  due  to 
a break  up  In  the  Cr  layer.  No  measurements  of  any  loss  In 
thermal  resolution  for  the  thicker  films  was  observed, 
apparently  due  to  the  lack  of  optical  system  resolution,.  At 
least  30  line  pairs  per  raster  resolution  can  be  obtained 
even  with  the  heavier  films. 

D.  Al^O^  '^®2^3 


This  As^S^  film  showed  improved  (higher)  resistivity 
over  Sb2S^  and  probably  higher  sensitivity.  However,  very 
severe  pattern  burn-ln  occurred  - preventing  the  use  of  such 
a composite  target  film,  at  least  without  further  treatment. 
Exposure  to  air  between  target  evaporation  and  test  is  known 
to  be  detrimental  In  some  cases,  which  may  explain  the  burn- 
ln.  This  exposure  can  be  eliminated  if  necessary, 

E,  Glass-backed  Film 


A composite  film  of  AI2O3  + Cr  + Sb2S3  was  built  in 
which  part  of  the  thin  film  was  self-supporting  and  part 
backed  by  a glass  plate.  Using  a slide  projector  and  25'iO 
filter  as  an  image  source,  and  thus  utilizing  l-3p  heat 
radiation,  it  was  found  that  Sb2S3  was  sensitive  only  to 
thermal  changes  in  this  region,  and  did  not  have  any  observa- 
ble photoconductlvc  effect. 


4.0  OPTICAL  SYSTEM 


Due  to  the  lack  of  resolution  in  the  far  infra-red 
optics  now  available  (tilted  spherical  mirror)  this  was  re- 
placed by  an  earlier  system  using  a projector  and  glass 
refractive  optics  with  a 2540  filter,  confining  the  input 
radiation  to  the  sensitive  targets  to  the  near  infra-red 

CONFIDENTIAL 


CONFIDENTIAL 

-3- 


region  (l-Sn).  The  thermal  output  of  this  system  was  cali" 
brated  with  a non-selectivc  calibrated  thermopileo  The 
absorption  by  the  target  film  is  then  measured  or  approxi- 
mated (about  Z0%  for  present  films)  giving  the  image 
radiation  density  input  to  the  thin  film.  Thus,  threshold 
radiation  densities  can  be  readily  determinedo  If  it  is 
assumed  that  a far  infra-red  optical  system  were  available, 
whose  optical  efficiency  was  5",  then  this  radiation  density 
can  be  converted  to  an  equivalent  black  body  temperature. 
This  process  will  be  used  to  specify  temperature  thresholds 
for  targets  (see  3-B  above)  until  a far  infra-red  system  is 
obtained. 

The  present  optical  system  is  limited  in  resolution 
due  to  chromatic  aberration  in  the  lens  used  which  is  cor- 
rected only  for  the  visible  region.  Experimental  measure- 
ments of  the  optical  system  resolving  power  will  be  made 
immediatelyo 

Investigation  of  the  problem  of  a far  infra-red  optical 
system  with  satisfactory  efficiency  and  resolving  power  will 
continue.  Lack  of  adequate  funds  requires  that  careful  con- 
sideration be  given  to  this  problem. 


5.0  DEMOUNTABLE  VACUUM  SYSTEM 


Tests  are  being  confined  largely  to  the  demountable 
vacuum  system,  although  one  sealed-off  tube  has  been  pumped 
and  another  built  during  this  period.  Thermionic  cathodes 
stand  up  fairly  well  but  must  be  replaced  every  pumpings. 
It  has  been  found  that  the  defining  beam  aperture  in  the 
electron  gun  must  be  reduced  from  ,010”  to  ,003”  in  order  to 
get  satisfactory  scan  operation. 


6.0  PROGRAM  FOR  NEXT  PERIOD 

A.  Measure  resolving  power  of  present  near  infra- 
red optical  system  and  improve  if  necessary. 

B.  Try  more  SbpS^  composite  films.  Try  to 
improve  shading  and  spot  (noise)  problems. 

C.  Try  porous  (gas  evaporated)  SbpS,,  to  obtain 
higher  resistivity. 

D„  Find  and  test  other  suitable  thermo-resistive 
materials  which  can  be  evaporated. 

E.  Investigate  thermal  radiation  from  gun  to 
target.  Minimize  if  desirable. 
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F.  Continue  search  for  suitable  far  infra-red 
system. 


7.0  PROJECT  PERSONNEL 

H,  Lott  - Full  time 

E.  H.  Eberhardt  - Part  time 
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